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Abstract: The study was carried out among stone crusher workers and nearby residents to assess the respiratory ailments occurring 
due to exposure of silica dust. Stone crusher impact zones are covered with Granite, Silica sand and Morrum. The various crushing 
operations involved in stone crushing e.g. blasting, manual cutting, crushing and transportation emit fugitive stone dust. These fine 
aerosol of stone dust causes health problems among the stone crusher workers. Sputum examination, Spirometry (Pulmonary function 
test) and Radiology was carried out to assess the prevalence of tuberculosis and other occupational diseases. 
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1. Introduction 

Stone crushing in India is a labour intensive industry 
engaged in crushing mined stone into gravels of different 
sizes, which are used as construction of roads, buildings, 
dames etc. In Chitrakoot (Bharatkoop), Banda, Mahoba 
(Kabrai) and most of the Bundelkhand region of Uttar 
Pradesh, India granite mining is one of the main economic 
activities that engaged many people both man and women. 
The various unit operations involved in stone crushing e.g. 
drilling, blasting, crushing, screening, loading, unloading 
and transportation emit process and fugitive dust. These 
substantial fugitive dust emissions pollute the ambient air 
quality and surrounding environment.The fine silica dust is 
highly hazardous to human health, agriculture and adversely 
affects visibility in the nearby areas. According to 
Occupational Knowledge International (OK 
International),Silica released from stone crushing is causing 
an epidemic of silicosis, cancer, other lung diseases and 
increases the risk of acquiring Tuberculosis (TB). This 
situation is particularly dire in India where the stone 
crushing industry employs over half a million people, many 
of whom are women and children. Ravindra (1991),Ghose 
(1989) and NIOSH (2002);occupational exposure to 
respirable crystalline silica is a serious but preventable 
health hazard.The objective of the studywas to study the 
respiratory ailments occurring due to exposure to silica dust.

Tuberculosis is a communicable disease highly prevalent in 
India, does particularly afflict the working populations in 
dusty industries. In Stone crushing occupations the peoples 
are in a greater level of exposure to silica dust so that they 
are susceptible to TB. Spirometric measurements 
(Pulmonary Function Test) and Chest Radiographs presents 
evidences of respiratory impairments and infections in 
lungs.The long term exposure of workers to silica dustcauses 
silicosis, the most frequently occurring pneumoconiosis. 

2. Materials and Methods 

A detailed health impact survey of stone crusher workers 
and nearby residents at Chitrakoot (Bharatkoop), Banda, 
Mahoba (Kabrai)was conducted on a questionnaire basis. 
Health survey e.g. General clinical examination, 
Tuberculosis (AFB Test), Spirometry (Pulmonary Function 

Test), and Radiology was undertaken.Tuberculosis test was 
done by AFB (Acid Fast Bacillus) Test. Pulmonary 
Functiontest was carried out usingSpirometer. Radiology (X-
ray) of workers was done. 

There are near about 41 stone crushers in Chitrakoot, 11 
stone crushers in Banda, and more than 150 stone crushers in 
Mahoba. Most of the stone crushers in these areas have 
inadequate dust control system so that dust emission is 
substantial which leads to adverse impact on workers health 
and as well as surrounding environment. The dust exposure 
effects on the workers and resultant health hazard are 
discussed as- 

3. Sputum Examination of Stonecrusher 
Workers 

Sputum examination was carried out by AFB (Acid Fast 
Bacilli) Test to determine Pulmonary Tuberculosis caused 
by Mycobacterium tuberculosis bacteria. Sputum of Fifty 
workers (34 male and 16 female) from Chitrakoot 
(Bharatkoop), Twenty five workers (16 male and 09 female) 
from Banda and Fifty workers (32 male and 18 female) from 
Mahoba (Kabrai) was examined. AFB positive and AFB 
negative results were as follows: 

Table 1: Sputum Examination of Stone Crusher Workeres 

Study Area Age
Group

Male
No. AFB 

Examined/      
No.AFB 
Positive

(%)

Female
No. AFB 

Examined/                
No.AFB 
Positive

(%)

Effective
No. AFB 
Examined
No. AFB 
Positive 

(%)

Chitrakoot
(Bharatkoop)

<25 07/00=00 02/00=00 09/00=00
25-35 10/01=10 05/00=00 15/01=06
35-45 12/03=25 06/01=16 18/04=22
>45 05/02=40 03/01=33 08/03=37

Banda

<25 03/00=00 01/00=00 04/00=00
25-35 04/00=00 03/00=00 07/00=00
35-45 05/01=20 04/00=00 09/01=11
>45 04/01=25 01/00=00 05/01=20

Mahoba           
(Kabrai)

<25 08/01=12 03/00=00 11/01=09
25-35 10/02=20 06/01=16 16/03=18
35-45 09/03=33 05/01=20 14/04=28
>45 05/02=40 04/02=50 09/04=44
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4. Spirometry of Stone Crusher Workers 

Spirometric measurement (Pulmonary function test) was 
carried out for measuring lung function volume of stone 
crusher workers through Spirometer and to analyze the 
factors affecting them. FVC (Forced expiratory vital 
capacity) and FEV1 (Forced Expiratory volume during one 
second) was measured to find out the ratio FEV1/FVC.  In 

the normal person the ratio is about 80 %.However in airway 
obstruction this value has decreased to 47 %.In serious 
airway obstruction this reduces to 20 %.The lung function 
parameters were measured in relation to age, sex and 
duration of exposure which are presented in following 
tables: 

Table 2: Lung Function Parameters of Stone Crusher workers according to Age Group 
Study area              Age Group     No. of workers              FEV1 (lit.)                   FVC (lit)       FEV1/FVC %

Chitrakoot
(Bharatkoop)

<25 09 2.28±0.52 3.30±0.20 69-78
25-35 15 2.30±0.20 3.40±0.18 67-69
35-40 18 2.10±0.87 3.31±0.98 63-72
>45 08 1.97±0.99 3.50±0.11 56-63

Banda

<25 04 2.50±0.73 3.35±0.45 74-79
25-35 07 2.30±0.40 3.40±0.30 67-72
35-40 09 2.07±0.37 3.03±0.35 68-70
>45 05 1.93±0.97 3.29±0.20 58-61

Mahoba(Kabrai)                 <25 11 2.20±0.73 3.35±0.70 65-73
25-35 16 2.00±0.30 3.30±0.40 60-67
35-45 14 1.70±0.97 3.25±0.50 52-56
>45 09 1.50±0.83 3.20±0.30 46-55

Table 3: Lung Function Parameters Of Stone Crusher Workers:  According To Sex Group: 
Study area Sex Group No. of workers FEV1 (lit.) FVC (lit) FEV1/FVC %
Chitrakoot

(Bharatkoop)
M 34 1.97±1.52 3.50±0.20 56-78
F 16 2.10±0.20 3.31±0.18 63-69

Banda M 16 1.93±1.73 3.29±0.45 58-79
F 09 2.07±0.37 3.03±0.35 68-70

Mahoba
(Kabrai)

M 32 1.50±1.73 3.20±0.70 46-73
F 18 1.70±1.30 3.25±0.40 52-67

Table 4: Lung Function Parameters of Stone Crusherworkers: According to Duration of Exposure 
Study area Duration of          exposure No. of              workers FEV1 (lit.) FVC (lit.) FEV1/FVC %
Chitrakoot

(Bharatkoop)
5-15 31 2.20±0.52 3.18±0.20 69-78
>15 19 1.97±1.10 3.50±0.31 56-63

Banda 5-15 17 2.37±0.73 3.35±0.45 70-79
>15 08 1.93±1.07 3.29±0.03 58-68

Mahoba(Kabrai) 5-15 27 2.30±0.73 3.40±0.70 67-73
>15 23 1.50 ±0.70 3.20± 0.25 46-52

Table 5: Graphical Presentation of Lung Function Parameters of Crusher Workers 
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Radiology 
The chest X-ray of some workers working from more than ten years and was done to find out theeffect of silica dust on lungs. 
The findings are: 

Table 6: Radiology (X-Ray) Observation of Crusher Workers 

Radiographs of Some Stone Crusher Workers: 

5. Result and Discussion

Most of the crusher workers are affected with persistent 
cough, weight loss, fever, chest pain etc. which is the most 
common symptom of pulmonary tuberculosis. Table -1 show 
the distribution of TB cases according to study variables 
among the stone crushers workers. It can be seen that those   
age group more than 35 years and those employed for ≥5 

years had higher prevalence of TB. The workers who were 

smokers had higher risk of TB.  In Bharatkoop block of 
Chitrakoot and Kabrai block of Mahoba districts most of the 
crusher workers are diagnosed with TB, and according to 
DOTS report the average life span of a worker is 40-50
years.Rajnarayan R. (2007) andTiwariet. al. (2007)study 
provide  higher prevalence of  TB on stone crusher workers. 
 
Table-2,3, 4 and 5 shows the distribution of lung function 
parameters. These tablesrepresent that the workers of older 
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age group, Female workers and those who are working for 
more than 15 years have lower FEV1/FVC % than that of 
normal which is 80 %. Similarly lung function parameter 
study ofRajnarayan R. et.al. (2007),Green D A. 
et.al.(2007),Gangopadhyay P. K.et.al. (2008), Gottesfeld P. 
et. al.(2008) andBahramiet al.(2008)found a decrease in 
pulmonary function among stone crushers. 

Radiological study as presented in Table-6 shows 33 % 
workers in Chitrakoot, 25 % workers in Banda and 40 % 
workers in Mahoba have abnormal radiology report. 
Radiological report shows rounded opacities beginning in 
upper and middle lobe of lung and massive hilum 
shadowing. The workers which are working for more than 
15 years have cavitations, soft nodulations, and fibrosis in 
their lungs which are seen in their radiographs. Olusegun O. 
et. al. (2009) Gangopadhyay P. K. et. al. (2008) study states
the presence of pneumoconiosis. 

It can therefore be concluded that stone crushing   workers   
who areexposed toapproximately 100 % free silica have 
deteriorated lung function and it can be attributed mainly to 
respiratory disorders, along with   other epidemiological 
factors such as age, sex, duration of exposure and smoking. 
The pulmonary function of the workers having tuberculosis
was also found to be deteriorated. This deterioration in 
pulmonary function is only noticed in the advanced stages of 
the disease when much of the lung tissue is damaged, so that 
a periodic measurement of lung functions should be done for 
detecting lung abnormalities in the early stage
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